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Chicago, Illinois 
Dermal elastic tissue in fetal skin was evaluated by light microscopy using three different 
staining techniques. Postmortem skin was obtained from the abdominal wall of 45 fetuses 
ranging in age from 8 to 42 weeks. Elastic fibers were first detected in skin from fetuses of 22 
weeks and, with increas ing gestational age, appeared to increase in quantity and complexity. 
Skin from fetuses older than 32 weeks had a well-developed network of elastic fibers 
throughout the dermis. There was no diminution of dermal elastic tissue during the latter 
part of the sixth lunar month as had been reported in a previous study. 
In spite of numerous advances in our under-
s tanding of the biochemical and morphologic char-
acteristics of developing elastic fibers [1-3 ], eval-
uation of dermal elastic tissue in disease states is 
usually based on examination of routine histologic 
sections of skin biopsy specimens. Since the histo· 
logic appearance of' elastic fibers is dependent, in 
part, upon the thickness of the sections, the angle 
of section, and the staining technique, this particu-
lar component· of dermis is often difficult to evalu-
ate with certainty . Additional problems are en-
countered in the examination of skin from newborn 
infants because of the potential complication of 
variation in the state of maturation. For example, 
this difficulty arose in the instance of evaluating 
the biopsy from a neonate with cutis laxa and 
multiple congenital anomalies [4]. Although the 
dermal elastic fibers were markedly reduced in 
quantity , the possibility that this finding repre-
sented simply a delay in maturation rather than a 
true abnormality was not easily excluded . 
There has been no systematic description of the 
development of elastic tissue in the human fetus 
since Lynch's study in 1934 (5 ]. During subsequent 
decades, however, there has been an increasing 
appreciation of the limitation of weight as a guide 
to fetal maturity and of the importance ofsegregat-
ing gestational premature and small-for-dates in-
fants. The present study was undertaken to correct 
this deficiency and to compare the results of three 
commonly used staining techniques for elastic 
tissue. 
MATERIALS AND METHODS 
Postmortem skin was obtained from the midline lower 
abdominal wall of 45 fetuses ranging in age from 8 to 42 
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weeks gestat ion. The age of the fetus was determined by 
the menstrual history, evaluat ion of physical findings, 
and compat ible size and weight [6- 8 ]. 
The specimens were fixed in Zenker- form alin (H elly's) 
solution, sect ioned at 7 microns, a nd stained with hema-
toxylin and eosin, acid orcein , a nd the Weigert-Van 
Giesen method. The majori ty of spec imens were also 
stained with a ldehyde fuchsin [9- 10). 
The stain ed sections were graded independently by 
both authors based on the following criteria: 0, no 
discern ible elastic fibers; 1, granul ar material or short 
sparse fibers, clearly identifiabl e as elastic tissue; 2, 
definite network of elastic fibers present, but fibers 
delicate and relatively sparse; 3, well -developed elastic 
tissue identifiable throughout dermis. 
RESULTS 
In specimens obtained from fetuses less than 22 
weeks of age, the dermis was cellu lar, relatively 
unstructured , and did not contain detectable elas-
tic fibers (Fig. 1) . In all specimens taken from ' 
fetuses 22 to 24 weeks of age, elastic tissue was 
easily identified in the dermis either as granular 
material interspersed with occasional short fibers 
(Fig. 2) or as a delicate network of branching fibers 
(Fig. 3). Elastic fibers were seen first in the 
reticular dermis; Figure 2 is typica l of the pattern 
graded 1. There was no significant difference in the 
time of appearance of stainable material or its 
histologic pattern with the acid orcein and alde-
hyde fuchsin methods. Sections stained by the 
Weigert method showed more variability in color 
and intensity of staining of elastic fibers t han with 
the other two staining techniques. Although there 
were no significant differences in the histologic 
findings using the Weigert stain, these data were 
considered less reliable because of the somewhat 
capricious nature of the stain. 
Elastic tissue was present in all specimens over 
22 weeks of age .. Between 22 and 32 weeks the 
amount of elastic tissue varied (1 to 2+) among 
different specimens at a given gestational age. 
Tissue obtained from fetuses over 32 weeks of age 
displayed a network of darkly stained, well-
developed elastic fibers in both the papillary and 
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"-FIG. l. Skin from a fetus of 18 weeks. The dermis is 
r e lat ively unstructured wit h no discernible elast ic fibers 
(ac id orcein , x 250) . 
FIG. 2. Skin fro m a fetus of 23 weeks. A few short 
elas tic fib ers (arrow) can be ident ified in t he dermis (acid 
orcein , x 250) . 
r eticul a r dermis (Fig. 4) indistin guis h a ble from 
t hat seen in the t erm infan t . 
T h e es timated sta ining of s pec imens grouped by 
gestat ion a l age is plotted in Figure 5 for ac id o rce in 
(45 s pecimens) a nd in Figure 6 for a ldehy d e 
fuc hsin (33 s pec imens ) . The ordinates in th e fi g-
ures represent t he numerica l gra din g ass igned to 
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t h e histo logic sections based on t h e evaluations of 
both investigators; t h e a bsc issae represen t t h e 
FIG. 3. Fetus of 26 weeks . Derm al elast ic fi bers (a r -
rows ) are present as a delicate network (ac id orcein , x 
250) . 
FIG. 4. Fetus of 40 weeks. El astic t issue is well devel-
oped t hroughout t he dermis (ac id orcein , x 250). 
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Flc. 5. Amount of elastic tissue plotted against the 
gestational age in weeks (acid orcein ). 
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Flc. 6. Amo.unt of elastic t issue plotted against the 
gestational age in weeks (aldehyde fuchsin ). 
gestational ages of the fetuses from which the 
specimens were obtained . There is a direct correla-
tion between gestational age and stainable elastic 
tissue with onset of staining at 22 weeks. 
The data on elastic staining also were plotted 
against crown-heel length (Figure 7) and fetal 
weight (Figure 8). Three of the 45 specimens were 
omitted since measurements were not obtained 
due to fragmentation of t issue. The ordinates in 
these figures also represent the numerical evalua-
tion of the spec imens for sta inable elastic tiss ue. 
The correlation of appearance and development of 
elast ic tissue with fetal length and fetal weight is 
less consistent than with fetal age. 
DISCUSSION 
Numerous histologic studies of elastic fibers in 
fetal skin have been reported in the past [11- 15] 
with widely divergent findings as to time of ap-
pearance and subsequent development of these 
fibers. In these studies, t he initial appearance of 
stainable elast ic fibers ranged from 6 to 8 weeks of 
embryonic li fe [14] to t he early postnatal period 
[1 2]. Some of the inconsistencies noted in compar-
ing the above studies probably can be attributed to 
different choices of biopsy site and var iation in 
thickness of sections and staining tec hniques. 
However, t he diversity of description led Lynch [5] 
to attempt a systemic study of feta l skin from four 
different sites: cheek, forehead, abdomen, and 
sole. He concluded that elast ic tiss ue could be 
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identified in skin from fetuses over 20 weeks but 
commented that the quantity of fibers diminished 
during the latter part of the sixth lunar month. He 
based this impression on t he find ing that, with 
Weigert's stain, t he tinctorial properties of the 
elastic fibers seemed altered in specimens obta in ed 
from fetuses of t hose ages. In a given fetus, t here 
were minor differences in t he skin from the four 
s ites in that elast ic fibers were more numerous and 
appeared slight ly earlier in fac ia l sk in as compared 
to abdominal and plantar skin. Tissue was ob-
tai ned from a total of 35 fet uses varying in length 
from 3.3 to 60 cm, but t he conclus ions were based 
on data from the 16 whose gestational ages ranged 
from 2.5 to 7 lunar months, including on ly 6 from 
t he sixth month . 
The presen t findings confirm the time of initial 
appearance of stainable elastic tissue in fetal 
dermis noted by Lynch [5 ] . In contrast, however, 
we found t hat the elastic fibers took the stain well 
in all specimens ove r 22 weeks, although there was 
some variation in the amoun t of detectable elastic 
t issue from 22 to 28 weeks gestation. 
The stage of development of' elastic t issue in the 
fetal dermis shows the best correlation with gesta-
tional age with a consistent onset at 22 weeks 
gestation and a progressive increase in amount 
during the period of 22 to 28 weeks (Figs. 5, 6). This 
period is also marked by an increase in complexity 
of the elastic tissue network and, during t he latter 
weeks, by the first appearance of fibers in t he 
papillary dermis. 
The correlation of appearance of elastic t issue 
with fetal weight is the least satisfactory with 0 to 2 
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Flc. 7. Amount of elast ic tissue plotted aga inst the 
crown- heel length in centi meters (acid orcein) . 
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we ight in grams (acid orcein) . 
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evaluations scattered between 500 and 750 gm 
(Fig. 8). This resul t is hardly surprising s ince it is 
now recognized that fetal growth retarda tion pri-
marily affects fetal weight [16-17], but has li tt le or 
no effect on histo logic maturation. The correlation 
of elastic t issue development with fe tal length (Fig. 
7), like tha t of feta l weight, is less precise than the 
correlation with gestational age . The explanation 
for the latter is unclear since length is less severely 
affected than weight in the growth-retarded fet us . 
One possibili ty, however, is t hat feta l length may 
be a less carefully obtained meas urement at t he 
time of postmorte m examinat ion. 
Finally, it is important to stress that the detec-
tion of stainab le elast ic t issue in routine paraffin 
sections is dependent upon tradit iona l staining 
techniques which have not, as yet, been correlated 
with t he ul trastructura l appea rance of elastic ITII-
c rofibril s or amorphous elast in . 
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